Systematic review of recent advances in pharmacokinetics of four classical Chinese medicines used for the treatment of cerebrovascular disease.
Recent studies have focused more on Chinese medicine used for the treatment of cerebrovascular disease. The current review covers researches on the pharmacokinetics of Chinese medicine, providing a convenient reference for researchers to increase efficiency of drug discovery, by compiling and discussing the pharmacokinetics of four classical Chinese medicines for therapy of cerebrovascular disease containing: Panax notoginseng, Salvia miltiorrhiza, Ligusticum Chuanxiong and Gardenia. It also helps to eliminate side effect as far as possible from inappropriate Chinese medicine usage. Current integrative and comprehensive review of Chinese medicine for cerebrovascular disease including 1) the absorption of some constituents is limited such as ginsenosides Rg1 and Rb1. It may be affected by gastric juice, first-pass effect, etc. 2) The interactions between Chinese medicine and prescription can occur. Borneol and carbomer would enhance the absorption of R1 and Rg1 in vivo by increasing adjacent cell transport ability. 3) The distribution of active constituents in brain is important for cerebrovascular disease. BBB protects brain from xenobiotic. Intranasal, intra-tympanic administration is a promising alternative to conventional administration to reach brain for ligustrazine. 4) Renal excretion is the uppermost route of these Chinese medicines. But biliary, fecal and urinary excretion are the other major routes. Theoretical and practical aspects are described with pharmacokinetic examples. In the end, this paper also discusses recent development of bio-analysis of Chinese medicine.